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(54) SWITCHING POWER SUPPLY CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power supply in 
which variation of output voltage is suppressed at the 
transient time by improving the response of primary and 
secondary feedback circuits in order to deal with high speed 
load variation of an insulated switching power supply, and a 
load element does not cause an unstable operation due to 
undervoltage. 

SOLUTION: An AC voltage is generated on the secondary of 
an insulated transformer for voltage conversion from a DC 
input power supply by turning on/off a switching element 
connected with the primary of the transformer and converted 
into a DC voltage through a rectifier circuit and a smoothing 
filter, thus supplying a stabilized power to a connected load. 
In such a switching power supply, an output error detecting 
circuit monitors the output voltage from a converter and a 
bias voltage is applied constantly to the light emitting element 
of a photocoupler being used for delivering a feedback signal 
to a PWM circuit. 
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J: 0 iWE«Ea»JB F 5 > ^on^lB«: 

i UTA2; U «TE»ilflWD u^tett^SWEX >f 
;UXWJfflim^£J&ttJ b u^U<D'J§S<I-^#A;fr 3 ti 

[19*312 ] iltaA*«K*A*WcSW*BE*lllffl F 

J: 0 . WEVEESMfil h ^ >x©^XW0c&8ME*» 
£3-tf\ fflE£SE*K*15*ll!B, Rtf¥»7 

8©ffl#*»«i*l±l/TA#u BuE»Sfi#<fc, ft 
# , me* >r 9 * > ?^&<dm w«BT-^«*&-r & Hisi 

[IB««3] «Hfl***S**y-Y*-F<fc0tt9. me 
y4*-F(D~*ctt. IJE«^ftfflh^>xo^ 

*»8W««E**fltt&3ti, WE^*- FOAMB5C 

ttEB»»*ia©ffl*«ffl«:J: -^trUTEy-f *- F*«'< 
-f7^3n<c^tt!8tc45i, WE^-f*- FKflTEtt 
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[»«3I4 ] ieatA*«»*A*ttlK:«W«ffiSC»ffl I* 

O'*7fc:J:0. «rEWBSE»fflF^>^©-*«l« : ** 
«E**^S"&. !»Eft»«E*»«iaB. R»W 7 

BB**. »S0Br^fltr* = ft«(i#«»iWE»a 
ft#t(0fi*a©^Wc3S^#. — &«J<08uEx4 

0*F^>^— -XHHC**^*****- i»E£i*« 

WEa*»©m*«E*K»l/»Ea*«E6<:j£(;r» 
t^TCC 86 ft £ «** *JS! 3 * SI© *ff 5 HtfjR*tft 
ffi®B<h, 

xih«ps^<d2(B®wir. acf/<Jbxn*iwai'r**(* 

tlEU^Kffl^BJHBOWEIfejeJR^KiB, IVEBEX 
g^ffl h^>x©l^X«©lt»«»HB'C-^«©SE*« 
Et«tHB"CB»U»tEHB-C««E«urtt**l 

so [ IS^S 6 ] KTEMNMBSB^ , m E h v > x r. * 
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3 

E@B<^ 

iwg2£*EigRQai*«<^ 
sft4ffl*«E*A*&r*Rf«tB»*«*.. B?ie^ 

atar^BE Lfc«E**«*ft $ ft . 
ffiB2Ra»*ISOffi*«(jt{c <fc or UE*#jR?-*s/< >f 

«*E*#Et/fc*Er^-fTx<*ft*> ci^i 
•r* i9*3i 5xti6 iets<Dx >r ^>^*»iB, 20 

«3tiS<t<tfcCc, ffie*BB6«»«E*iSCir»EUfc 

4rx3httl>tttttc&&&. iMBd^*- Fttiiuffilf 
B«i^«:fiSi^EL/cfllEr/W7XSn, mfffi 30 

WW frHft iftft -9<d u ^ jmd A'NXH&T * x M # 
x^ **>ym«H5]K w 40 

[000 1] 

>**B0B(CKIU «ftc. UftK&MHBRK:7* h 
[000 2] 

♦JHLTBMII'r*. H3fc7}Vrj:5K:, c<Dg£*QX-Y 50 
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y9ls9WBBmz. At)DC (fiSfc) 112 9(1:, A 
*DC»»2 94A*ir4M^ I 1 . I 2fffltcSM3 

> X 0-»C#« 3 2a SCX«*a»X -f » > yjR^- 3 
l<b, l^^fe h 7 > 3 2 b ©-«fC7 
- F**##K3tifc*-f FJ:9fr££«fSfR^3 3 
t % SiiE*f 3 3©*V- F*? «C*y - F«7«%tk 
3*K 7/-FSW3X«83 2 b0<fe86C»«t3ft, 
fcy-f*- FJ:0tt«K«*^3 5i. SifelR^3 3(0 
*V- F«^(c-««s«|tdtift:^ a =i^^3 4 

^a-^=i-f;b3 4<Dfl6iacc-4a^««3ti. ~# 
#j®3 2 bC0fte^CCffe^^^n/c32>f r >^3 6r 
M$^^7^^52t, *R*fe«AXttHH5 3 
StOUT*"), RMHJSR5 3 0Htf7«O 1. O2R0 
^#3 7*iStt3ti-rc»4 B 

[0 0 0 3 ]«*«*HB5 3coiH*»Ol % 0 2fyj<D 
ffi|nl»4 8£flM.n»S. C©SS«MUiB4 8tt, H 

*sh»bb5 3©ffl*Bo i cc— aa*ift«3n/c«tsa 

43i t ***ft@B5 3©ffl*tt0 2K:— ia*iai«3 
ft, flfe«^agtg4 3of6ig 5C ^ift$f l fcffitfl:S4 4 
<!:, *^«HR5 3 0m^4SO 2 tC-(0A*»**«« 
&ta2£4 3 <b«tft«4 4©S6K^[«(4*tt©A* 

«KcAA& a r«nutmi4 7& 1 R£j*«84 7®tii 

*»£»aflWS4 7®ffc©A** (JSK84 3 <btStS 
S4 40««bA) £(DratC«&3ft£ffitng4 2<h, ffi 
fa»4 2±ttJ6M*»CC % R9JtCl^3ftfc&ft84 8 
RO'3>f>t4 6(!: < 
[0 004] r^fld«J»3 2 c (D-ffiCCT -/ - Ft*?** 
flSRSftte^*- F<fc9fc5SSHHF-3 8 <L, R%3{ 
^3 30*V- FS8T tr^#«3 2 c(Dffe«fyj<«giia 
Sft/cnVf^tM 0 SSK3R^3 3©*V- FWT- 
©3>f>1f4 0O«*b*«E*-BCcAAL. 
«3 2 cOflMacc««3tlfe5e*E0B3 9 (3Jg^fU 
<b, 3E«EHB3 9om^»iz^# 
S3 2 c(DfteSra(C^$n/'cn>f r >^4 li. «f 
A. r;>c«MK3 2 c<Dimt^>T>V-4 0 <tS«E0 
B3 9<hr3>T r >-^4 10»tt.£(2. m^S!*®B5 3 

om^aao2tcffiRsnrc^ a •eur^tiEiaB3 9 

C0tli^<hn>7 r >1f4 lOStt^T^- F«7-CC« 
«Sn/c^*-F50ai, ^*-F6 0a©*V 
-FHfftc-»*s«|»Sti/t«!a4 9i*«it 1 StS4 
9<DffeJS(i, RBJt4BS4 70UA»ecffi|ft3nr(r» 

^*-F50ai, ^t-F5 0a^6O«* 
Zi&W&y * Y h5>isXZS 0 b«r?^ h^7^*^5 0 
4^fiRLr*5^, 7* h F7>^^50 b<DW^7«. 
PWM (Pulse Width Modulation : /^iUXffiCII) @ 
B5 l«CA*S*i. PWMHK5 lA>etBA3tiS^ 
^«SPBW. «*K»X-f 3 1 (NMO 

SFET) <D*IJfflffiT <y-Ht^) CCA^^n, 
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[0005] h 5 >A 3 2<DZi;X(liJffiW««3 

2cCC«4Lfc»««BE*^»aHR^-3 8. rJ>f r >^ 
4 0 Ccri£ift«Ei£JiRLS*EiaB3 9 ^A*>3tt. 
E«EE@K3 9<DHi*WI4, a >f*>1M 1 t?W»ffc 
L/T, *fA K5 0 atC|gtt«BE*flt*&C/-CC^ 0 

[0008JXK, H3CC^Lfcfi£3fc©yW 

[0007] «*K»X4**>y**-3 ltt, PWM 10 
ESS 5 1 4 ? ^JRiF-3 1 ©fWffllW^ 

cca*Sh4JBJHtt©*4^^^«W«# ( rvgj i 
>X3 2(D- ;XffiJ3 2 a*?<£i>— >XfflJ3 2 b. 3 2cCC 
[0008] r.;XWI#m3 2 b te«£0fc3tS«EE*. 

»«*^3 3. Bttx^3 stc^or^a-r^o gi&3 

fifif3 7CC*fLT % fi««E#«Jte3tt*. 20 
[0009] MIHttllHRK 8 OMKJWM4 7 tt. St 

T»«3*ifcj&r, pwm@K5 iK»i/t, »»m-^ 
( TVFBJ <bc^) 

[00 10] F*^5 0Oy-Y*-K5 0aCC» 

n^mm^cDS^, SM*»*aS4 7©ttWju^;u ( rv 

[0 0 1 1 ] 1CD^^ (^HtS) "Ctt, 30 

3ft/d§sm-^vFBK£9, mhMkx4v*>tf* 

T3 i(DM1RW^RcUA a r«^ii/XHtPA-9 (Vg)(D 

3 1 >*>y3t* (M'^XWi^Vg^H i g 

h/LowU^JKDi*, IMfeX>f7f>^3 

[0012] S4^:fcC^T, t 1 ^TMS^fiTt^ 

^>^llgl5 3©ffi*«BE (Vo) ifiW 40 

ftSOr. Riii(B84 7 0lU*^^ (VK) 
U ¥4* — K5 0 atCflfcliSUHmSS ( I o ) OWX 
*PU K5 0 aOMlWl, 7^ hh7 

>^X*5 o bcc«ti4*i&w«^Lr»an# (VF 
B) &T&i) % «JWtt^*ofcPWMSI85 icc<fc&/t 
^XfWffllfi^ (Vg) ©/WXM»ttft<4 5j&\ 
<ttfB^CS^«C&S. PWM1B5 1 iCfeCsT, 

mmm^ (vfb) «, 7 * t h^>t>x*5o bscae 
n*««*«E«:aaft3ti. mmm^ (vfb> iza so 
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tt<D&M£Mtft3ti % »Sm^ (VFB) iZft^CD 

# (v & ) *siH*sn*. 

[0013] *fcW*flBCc«K3nr(r»teftW3 7#H 
6^<Dffi*r, >W v *>¥mm8m 5 3^6^0 S83 

wwxmmtn (vg) tftiMSft&tMftBr. aj 

(Vo) **5£{bUJ:9ittf¥r4. TtttofcW 
^JlE (V o) *s±#-T*i % IS£JB*Ig4 7cdHU*>JS 
©*{at>±#U ¥4*- K5 0 aCCflKSiS: ( I o) K 

i£ttfc< &o (04 ©muss 1 000%^) > 7* h 

F7>^X$5 0 btcfc**«8fc*rr. VFBiJ. H# 

[oou]^ t 2^cc*?^»r^-r v*zs#wa&a. 
5 3 tcftis 3 nri^caiw 3 7 ^»m?§rsa« (o%«i 

aaiKiSEftoteci-c, a^E (vo> ^ftrt* 

&s »S»eS4 7©lH*U^^ (VK) #HF#9> y 
>T*- K5 0 atC»nS)IB«S6 ( I o) PW 

TLfcllE^fSlEl/ J: 5 iSWttVF B U^*"C* 
ff3#J:^<b*r-5,^, K^WBS4 7<&U;fiU^U (V 
K) 7* h*^^5 0©y-r^-F5 0aOJB«S6 
4«3fcl>««*>6«U&«>T* VFBiLr, — #M 
PWMHIS5 1 &Cfcj£3*i*rt:tf>. VFBj^PWMIB 
5 l rto^iig(DffiHrtcc^f-r^*r^«. t 3#<0 
UMfi9t^L. t3)BP^/cH lM»X>f ^>y 
SR^F-3 1 *mSM&'WXM9Mm (Vg) «^tiJ3 

[0015] T^t>^, ±gBLfcfi£5RO«fl6©t|^ % ^ 
[0016] *<3M1*I*. ±BELfc«3fc©«ja«C*fl»r 

r » p wMEB&oxJHkottH* l 3s ^ 

[0017] 
[0018] 
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rsMBB'9£ttHB&. mtsBttjm&mm 

U ft c » ;KD*§S{I W A* S *TC C » S 6 . © 

#w > BJffi«iaifa#flfeJsJEiitt^ m lex >r * * > ^mcc 20 

[0019] 

-^JSOJKJBCcfeti'C, ittiftA^*M&A?J*&>e>a&* 
v*ytftt ( 4) ©HH«:J:0. tnftBEE£iftffi h 7 
B (7 k 8 ) , Wf7-#JW* (11) *r^urit»«ff 30 

BE&cS^tft;**^ (6a) 0«**Wffll-r-6Hi*|S 
StttUHK (22) ^IAt 4a D , (6a)*) 
65fe*«feL«»m-^*tH*rS57fe*^ ( 6 b ) <DW 
2>**§SfI^ (VFB) ittA^l, B£»Sfi4| 

^*ii»*#*m*r*iwam%sBaB (5) 40 

lH*KiN*lHHB (2 2) (c*jc»t, «3IHR^ 
[0 02 0] J:9»L<tt, (6a)«^t 

ffl h 7>^^r^Mo«MnuRBH( (27) r-ycflMX 

tfc^IE £B«S L ^miEf t U tfti tMbBBBEtfttfe $ 

-Fw*, c©y-f*-F«c»ti«ji»«»*m«-*» 

£*M» (19) ©m*«*s««3*irt>i. K&f «B 50 
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g ( 1 9) <Dffi*mECC<fcory^3f--F^<>fTX3 

[0021] c<D<£5tc, **w«c*$t^r». fitec, m 
[0 02 2 ] jfcMtt»r, PWM0K ( 5 ) & % mtt 

^?«ct*»afi-9*A*3tircirfc. »cc % *§i§ft# 

h*/:7'5<E>#W F (6 a) (C/qrx 

[002 3] 

*«TH"C*S. ilMt-Si, *J89B<0-3IJ6W 
tt, A*DC*jBl*«as»Sh*A»iai 1. I 2Pe3K: 
JgttStiSA*?^*^^-^^ A^iSl 1, 
I 2fffl^a>7 r >^2i^g^tl, iS9J6CS«tStl^S 

;W *^> 2^4 **SQIWMIh7>X3 
cd~;*#^3 bQ-Sic-ig (r/- FfiB^f) #8K3 
ftfcW*~FJ:QttSBWR?-7£. B«IR-?7 0fl& 
m (#v- FJSHF-) i^«83 bcoffeS^Cc^^n 
fcy-f*-FJ:9&«muR?8&. fi«*^7. 8<D 

=">^>1M 0a&>6ft6B»T»BBl 14. ^r(S^. 
^3-^3>f;l/9trJ>f>t 1 0CD— «©fiSK«S4, 

3>f>t i o<DffeS«fnf titti^so 1 4 oztcm 

«5^n, m^BOl, 02Btcft«l 2^«tfcSti*. 
[002 4] 8 3 c (-ycfllflSSWS 

^) <D-mcTS- FMHF-^B«3titey-<*- F<fc0 
tt«B»*^2 3 4, B»*^2 3<D*7V-FaS^-£- 

i^T2 3<D^V- K5g^(Dn>7 :r >1f 2 4 0^8fiS^.B 

E^mio^T-icA^L, r^*«3 ccDffeiSKgi3<£ 
4frF-* 1 ««3nfcffiBJEIslB2 5 4. SBBESB2 5<D 

[002 5 ] SMftB«HB2 7©3>-f r >-9-2 6 O — co 
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nA:fitnS2 0, SSig2 1 a>f r >^2 6ifi!S 
S 2 0 <t (Dim&lC-m&mtfi 2 tifcfcfii Ri % Sffi R 
©tt«c 7/- Fllf^S titctfjjr— F6ai t 
y -f F 6 a CD* y - FMmcfflft««s»Nt3 tifcSl 
H*9ifgg 1 9 MjlffiO 1 K-****ttS*ifc 

ffitfigl 3<t, fitnSl 3<0»»«:-»*s»«k3ti«« 
**tt*«0 2l««:SB»3ti/c«tSSl 4t. JSftSl 3 
iffitnSl 4©aa«j*lt. RttttttSl 9C0W^ffifflCC 
iffift State, 8Ul5i, Bd&tnl 5i^JCC«iK3ti 
te. fifnl 6i3>f>*l 7 <J:9ft&fi?iJlniK<t, £ 10 
MA , ffiSi2§ 1 4 <&-»&«£*9(gg 1 9 CC 5 ta £ 
<t£fctc. SCi2 0 i2 1 *-f*-F6a 

r^C«Ml3 c<DffeH<h, =3>f=>tf2 4. 2 
6 <h, £Hffi5I882 5 <t, g{nS2 1 K£i&«8 1 

[0 02 6] y-f*-F6aiiWC7* h*:/7&NI 

h h 5>^X*6 b*>e>©fi^ ( V F B ) 
«. PWM[*Iffi 5 ft. PWM0K 5 tt. iffitt^ 20 

^X(WaP«#Vff*. NMOSEFET<fc0ttS«*SE 

[0 02 7] »flW«B(&2 7Ttt. #*Sb^>X3(D 
r^MMIMM 3 c t /c3J««£E* . 2 
3, n>^>^2 4tC-C^?»L, 5tilJElI&g 2 5 ^ A^ 
U y£mfflpl&&2 5<Dffi;ft£, 7-/;^3>f>H-2 6 

iir«»&t6 e 30 
[0 02 8] UAMfittHi82 2tc**t»r, 7* h#:7' 
^4flteJET5#-f*- F6 ate. ffilb«ffilalK2 7<DfcH 
MErr^- FMHF-AHBIbSti. #v- FSHF-tt. fit 
8W8iS@K2 TOtUAVBEC^ESR-C^BEbAiVE 

[002 9] 1 «:^nU/c*^0-HteW0»jf^ 

£<, 02K;fcl>T, Votetttf^EL I ot*y-f*-F 
6 a VF Bte'Jfjgfi-si (7* h F7>^^ 

6 bCCiftft**«4«JEicX*Lteft#> , =ft*8ttP 40 

wmh» 5 ®n«<Mi«> 6 aj* s ti h mmmw& 

x8HJWf-s| v VKtt Ra«WiSl 9 0W^U^;Ur* 
£o DCA*««l*^«*&3tiSflES(D*EECCi:^ 

«rf¥*WffilU h^>^3<DH^fflfl^iczfemEE^^$ 
*. «SBR*7. 7***1 04*UM6 

WIS1 3<Z>Mil*0^(Cj;O^OS^b/cBa£^IJI^ 

fc] 6 tar (,> * fc«># o c ^fflRntitVf h . so 
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[0 03 0 J B2®t OiCfc^r, 

[0031] t o* (b$^ij> ccfe^r. mmm^ (vf 

B) ti, PWM@K5rtCcKttfcftri»*RfiS (HtS 

©3£*/C. ;W ? ^ > ^^4 ©Klfc/s*x*ljffll(i^ 
(Vg) (VgiiVF B#=#ig<*:9 

[0 0 3 2 ] t lj&*»&M»**«5bU A°/o^6B% 
(/c/cl, A>B)-^tU titt^E ( V o ) te, ft 

tateC<LK{4^ -yc«^©flt|ft/<;UX«**(g«S* 

ztc&fc. swzfflwm^ (vg) ^wtntw^ ^ 

HttttH!R2 2*s, ^iiSft^VFB^iffiS-r^i^flft 

[00 3 3] t 2ti^-C$e>ic©M^<STL/, B%fr 

fir**. ^-f^^>^«aB8B2 80)U*MK:«tt3nfe 

MMf4t (Vg) ^HJL/^tOcfc^CC, VFBOl/^ 

[0 0 34] X^^^>y^4Ccjg®i^';bX*iJfflHt-^ 
(Vg) «UC^COCi«, 

F6 a«©**«3&«*titt^J:^Cc. BUftiMS 
1 9^«FfPtr*J^, RH*»«Sl9 0Hi* ( V K) CC 
£->X. 7* YiiV^WA*- F6 a^WTX^n 

[003 5] RHWIS1 9(0^^ (VK) CC<fcoT^ 

F6alt ffiaSH2 HCT'WT*3*l. VKC0U^;U 

JKS»2 0i«!S»2 lCCiOHSSn*. 
[0 0 3 6 ] mfc£tltcl"<MZ. PWM0ffi5rtCD^ 

[0037] t 3»^T«^^^•fe*^r*oytfi^af* 
[003 8] x-r •>^>^*-T4oswai» : r-cc 

(Vg) ^iSfflatirc^jr^^/cA:*, 
«»Sftfc«A*»b5<!:. JWft/^il/^*ttltt# (V 
g) ^iHai'r^/cACC, MtftfttUBIKl 9». ttl*«E 
(Vo)OfiT^HiU Ri««Sl 9«7* 

[oo3 9]tc^7, ftiSf^H^^^^^2Dc^>it^r7* 
rm«"B»i g^oia^u^ (vk) ^m$n, 

7* h *776<D^>^^- F6 a^mniM&mtitetbX 

frh. mmm^ (vfb) cDu^iW. mm'wxfflw 
(vg) iur*Ba=n«(DiftB*r»ff'r*a 



(7) 

XL 

[0040]ffi-,t, ffi^liE (Vo) jW6TUT*>6 

ttiarssroi^fcAafaiBLT^eiRSStifcttj* 
coo4i] ^fmrntc^txtf. mmxmKvm&ik 

«c*«ilfi#^©©Ja«Fiai^iS< , H^HEcDlSiE 
[0 042 ] 

r*BfflT#GJlffl*-T-r* 5 7 * h # :/7<D|fc*3HP«: 20 

[0043] C<Dtci£>. *IW!K:<fc*i« % iSilSM^ab 
^D/c^r4> ( HiM^Hi^^PWMJiiaira) 30 

ffl*fl«E©»%ii**4>a< racier*, ntm* 

£#r*a. <fci>s»***ra. 
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